unknown phenomenon in hybrid plants: McClintock's 'genome shock' theory first proposed widespread activation of normally silenced transposons and other repetitive elements in 1984 [17] and a wealth of evidence has subsequently confirmed her hypothesis [18, 19] . That a similar effect may occur in native coding elements has not been fully investigated, but Buggs et al. [7] suggest some examples and discuss their findings in light of research into microRNA (miRNA) and small interfering RNA (siRNA) activity in allopolyploids. Research into the allotetraploid Arabidopsis suecica [20] showed that siRNAs associated with transposons and other repetitive elements show global repression in S 1 allopolyploids, leading to widespread activation of normally silent elements present in the parental genomes. Expression of these siRNAs recovered in subsequent allopolyploid generations. While the Arabidopsis study concluded that siRNA repression had little effect on nonadditive gene expression resulting from genome merger, it also found rapid reprogramming of miRNAs and trans-acting siRNA (tasiRNAs) which correlated with nonadditive changes in gene expression. In Arabidopsis, hybridization and genome duplication occur simultaneously. Buggs et al. [7] propose that miRNA and siRNA repression of expression in specific tissues of the parental species is reduced in diploid F 1 hybrids and restored as the allopolyploid stabilizes. As more hybrid and allopolyploid genomes are sequenced, the role of small-RNA-mediated regulation of gene expression can be investigated in more detail.
The work of Buggs et al. [7] adds yet another piece to the complicated puzzle of how different hybrid systems may respond to genome mergers. Factors such as the degree of parental divergence and the mechanism of hybrid formation can result in different outcomes, explaining the differences seen in the various studies discussed here. The value of a multiple model approach to studying allopolyploidy and hybridization is therefore clear. Stress fibers are contractile myosin-II-based actomyosin bundles involved in cell adhesion and are utilized in varying degrees by motile and non-motile cells [3] . While the mechanisms governing protrusive forces (i.e. lamellopodial and filopodial actin) are relatively well characterized, those driving the contractile forces of cell motility (i.e. stress fibers) remain elusive. In a paper published in this issue of Current Biology, Tojkander et al. [4] have now carefully assessed the role of tropomyosin in stress fiber formation in human osteosarcoma (U2OS) cells. They found that all six of the tropomyosin isoforms expressed in this cell line contributed to stress fiber function. Three different classes of stress fibers were characterized: transverse arcs, dorsal fibers, and ventral fibers ( Figure 1A ) [5] . Transverse arcs and the ventral fibers (formed from arcs and dorsal fibers) house all six tropomyosins evenly distributed along their length. However, these tropomyosins showed distinctive temporal and spatial localization at dorsal fibers. Tm1, Tm5NM1, and Tm5NM2 show up first at focal adhesions, then Tm2 arrives along the entire length of the dorsal fiber, followed later by Tm3 and Tm4, which concentrate at regions of the fiber next to the focal adhesions. RNA interference (RNAi) studies revealed that all tropomyosins (except Tm4) have essential, non-redundant roles in stress fiber formation. Tm1, Tm5NM1, and Tm5NM2 presumably regulate the stability of actin filaments in focal adhesions, whilst Tm2 and Tm3 promote stability along the length of dorsal fibers.
Intriguingly, Tm4 differs from the other tropomyosins in a number of ways. Fluorescence recovery after photobleaching (FRAP) studies revealed that Tm4 exchanges two-to three-fold faster than the other tropomyosins on ventral fibers, implying a different mode of function. While cells depleted of Tm4 still assembled stress fibers, these fibers had an abnormal 'curly' appearance, lacked myosin-II, and were no longer contractile. Tm4 and myosin-II showed tight co-localization on dorsal fibers and transverse arcs, with Tm4 being observed to arrive first at discrete spots on the arcs, followed a short time later by myosin-II. This collection of evidence led the authors to conclude that Tm4 recruits myosin-II to stress fibers.
Another interesting aspect of the study centers around the actin nucleation factors used to generate stress fibers. Previous studies with U2OS cells showed that the formin mDia1 promotes the growth of actin filaments that constitute the dorsal fibers at focal adhesions [5] [6] [7] , presumably working in close cooperation with Tm1, Tm5NM1, and Tm5NM2 found at these sites. Tojkander et al. [4] find that a different formin (mDia2) promotes the growth of actin filaments at transverse arcs. The remaining defective arcs that survive depletion of mDia2 were found to lack Tm4 and myosin-II, highlighting an mDia2 / Tm4 / myosin-II pathway in transverse arc formation. Previous work showed that transverse arcs are made up of repeating units of actomyosin bundles and (Arp2/3-derived) a-actinin cross-linked actin filaments [5] . This work and their new findings led the authors to propose a model for transverse arc formation involving formin-and Arp2/3-nucleated filaments ( Figure 1B) . Like Tm4, the other five tropomyosin isoforms may also contribute to myosin-II sorting at stress fibers, although this could not be resolved in U2OS cells given that depletion of either of these other isoforms led to complete loss of stress fibers.
This new work and other studies reported in recent years suggest that tropomyosin plays a pivotal role in specifying the composition and properties of different actin structures. In general, it appears that tropomyosin promotes the function of formin-mediated unbranched actin filaments. Indeed, recent in vitro studies have shown that tropomyosin and formin can positively influence one another. For example, tropomyosin promotes formin-dependent filament elongation rates in an isoform-specific manner [8, 9] , while formin in turn increases the affinity of actin filaments [4] . The actin found in arcs originates from two distinct sources: a-actinin cross-linked filaments generated by the Arp2/3 complex, and Tm4-decorated filaments assembled by the formin mDia2.
for fission yeast tropomyosin [8] . When specific tropomyosin-actin filament populations emerge, they appear to favor recruitment of myosin-II [10] [11] [12] .
In vitro studies have shown that tropomyosin promotes the activity of myosins (myosin-II and -V) that operate on formin-mediated filaments in fission yeast [12, 13] . Interestingly, the acetylation of the single fission yeast tropomyosin isoform is incomplete and can provide further refinement of its function in the cell [14, 15] . In contrast to its positive role with unbranched filaments, tropomyosin appears to be incompatible with many of the actin-binding proteins traditionally associated with the branched Arp2/3-mediated actin networks. Tropomyosin inhibits actin polymerization and branching by the Arp2/3 complex [16] and blocks severing by cofilin or gelsolin [17] . Furthermore, studies in fission yeast have shown that fimbrin displaces tropomyosin from branched filament networks at endocytic patches [18] , preventing tropomyosin-mediated inhibition of cofilin and myosin-I at these actin structures [13, 18] . There do appear to be exceptions to tropomyosin's apparent functional dichotomy, on the basis of recent studies in budding yeast [19, 20] , which may contribute to the functional diversification of tropomyosin isoforms in more complex cells. In addition to advancing our understanding of stress fiber assembly and the role of tropomyosin, the work of Tojkander et al. [4] Genomic Imprinting: An Obsession with Depilatory Mice Excessive grooming in mice has been promoted as a model of human obsessive-compulsive disorders. A recent paper adds Grb10 to the list of genes with effects on behavioral hair loss, with the added twist that this time the gene is imprinted.
David Haig 1, * and Francisco Ú beda 2 The development of new psychopharmaceutical therapies is constrained by the lack of good animal models of human mental illness [1] . Excessive grooming and barbering behaviors in mice have been suggested as models of human compulsions, especially compulsive hair pulling or trichotillomania [2, 3] , but many questions remain about the interpretation of these behaviors in mice.
A recent paper in Nature [4] reports that paternal-specific expression of Grb10 inhibits whisker removal in mice. Grb10 is expressed exclusively from its maternal allele in most tissues of fetal mice, with the notable exception of the central nervous system, where it is the paternal (rather than the maternal) allele which is expressed. Grb10 is also expressed from the paternal allele in adult brain [4] . This broad pattern of
